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DETAILED ACTION 

L Claims 1-22 have been examined. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: IDS as received on 1 0/5/200 L 

Specification 

3. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Drawings 

4. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
include the following reference character(s) not mentioned in the description: 

In Fig.l, number 42, 
In Fig. 3, number 60, and 

InFig.6, numbers 124-B, 126-3, 128-B, and 130-A. 
Corrected drawing sheets, or amendment to the specification to add the reference character(s) in 
the description, are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures appearing 
on the immediate prior version of the sheet, even if only one figure is being amended. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 
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1 .84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not accepted 
by the examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

5. Claim 15 is objected to because of the following informalities: In part (b), please reword 
the phrase "a set of memory locations to hold a cache" as it is not clear how memory locations 
hold a cache. Instead, a cache comprises multiple memory locations, and for purposes of this 
examination, this will be the interpretation. Appropriate correction is required. 

Oaim Rejections - 35 USC § 102 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another fded 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another fded in the United States before the invention by the applicant for patent, except that an 
international application fded under the treaty defined in section 3 5 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the Enghsh language. 

6. Claims 1, 4-5, and 7 are rejected under 35 U S C. 102(e) as being anticipated by 
Sharangpani et aL, U S, Patent No. 6,237,077 (herein referred to as Sharangpani). 

7. Referring to claim 1, Sharangpani has taught in a memory circuit board that stores a 
cache for a data storage system (see column 7, lines 12-13 and note that a cache has been 
implemented and clearly, this cache would be on a circuit board), a method comprising the steps 
of 

a) receiving a communication that includes a script command and a payload, the payload 
including a series of individual instructions. See Fig.2 and column 4, lines 54-57, and note the 
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existence of a script command (field 220) and a payload (fields 210a-c), where the payload 
includes 3 instructions. 

b) in response to the script command, parsing the payload to identify the series of individual 
instructions. See the abstract and Table 2 in column 6. Note that based on the template, the 
instructions and their types are determined and then they are routed to execution units. 

c) performing a series of operations in accordance with the identified series of individual 
instructions. Clearly, each of the instructions in the payload will be executed by the appropriate 
execution units (those shown in Table 1 in column 5). 

8. Referring to claim 4, Sharangpani has taught a method as described in claim 1 . 
Sharangpani has further taught that the steps of parsing and performing occur as an atomic 
operation. See Fig.4A and note that the instruction packets are executed in order. That is, a first 
packet is parsed and executed, a second packet is parsed and executed, etc. The first packet's 
execution is not interrupted by the second packet's execution. Therefore, the parsing and 
performing steps are atomic. 

9. Referring to claim 5, Sharangpani has taught a method as described in claim 1. 
Sharangpani has further taught the steps of: 

a) generating a series of results in response to performing the series of operations. Clearly, 
instructions that are performed will generate results. 

b) providing the series of resuUs to a processor circuit board. See column 4, lines 6-11. When a 
result is generated, it is generally stored so it may be used in some way in the future. Usually, 
the data is stored in a register, which is storage on the processor board. 
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10. Referring to claim 7, Sharangpani has taught a method as described in claim 1 , 
Sharangpani has fiirther taught loading a set of parameters into a set of registers of the memory 
circuit board to enable the set of parameters to be used when performing the series of operations. 
Note from Fig. 1 A that load instructions exist within Sharangpani' s system. As is known, load 
instructions load registers with data (constants) which are used as operands (parameters) in later 
instructions such as Add instructions. 

Claim Rejections - 35 USC §103 

11. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sharangpani, as 
applied above, in view of Hennessy and Patterson, Computer Architecture - A Quantitative 
Approach, 2""^ Edition, 1996 (herein referred to as Hennessy). 

13. Referring to claim 2, Sharangpani has taught a method as described in claim 1. 
Sharangpani has taught an instruction cache (as described in the rejection of claim 1) but has not 
explicitly taught a data cache, wherein the data cache includes memory locations which store a 
data element, wherein an individual instruction of the series of individual instructions includes an 
address referencing the memory locations which store the data element, and wherein the step of 
performing the series of operations includes the steps of 

a) selecting the data element based on the address of the individual instruction. 
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b) retrieving the data element from the memory locations of the cache. 

c) performing an operation based on the individual instruction, the operation using the data 
element as at least one parameter of the operation. 

However, Official Notice is taken that data caches and the method of accessing data 
caches are well known concepts in the art. The examiner asserts that the claimed steps set forth 
in claim 2 are the known and expected steps used to access a data cache. More specifically, 
when an instruction is to access memory for an operand, such as the Add Rl, (1001) instruction 
shown on page 75 of Hennessy, the processor will first look to the cache for the operand stored 
in memory location 1001. If it is in the cache, then the access to main memory may be avoided, 
thereby resulting in faster operand retrieval because caches are faster than main memory (due in 
part to their close proximity to the CPU). The operand is then used in the operation specified by 
the instruction (in this case, an addition operation). Hennessy has taught on page 75 that such an 
instruction would be useful in accessing static data and therefore it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify Sharangpani to include this 
instruction. Furthermore, to increase data retrieval speed, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify Sharangpani to include a data cache 
and a method for accessing the data cache as described above. 

14. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sharangpani, as 
applied above, in view of Narayan et al., U.S. Patent No. 5,748,978 (herein referred to as 
Narayan). 
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15. Referring to claim 3, Sharangpani has taught a method as described in claim 1. 
Sharangpani has not taught that the memory circuit board further stores an instruction Hbrary, 
wherein the series of individual instructions includes an instruction reference that points to a 
section of code of the instruction library, and wherein the step of performing the series of 
operations includes the steps of 

a) referencing the section of the code of the instruction library based on the instruction reference. 

b) executing the section of code. 

However, Narayan has taught the implementation of an MROM unit, which as discussed 
in column 8, lines 10-19, is used to break down complex instructions into smaller, less 
complicated routines, which are then executed to perform the operation specified by the complex 
instruction. Clearly, if an instruction is broken down into a set of smaller instructions, then the 
instruction will determine which set of instructions are executed. As discussed, an MROM is 
hardware used to efficiently decode complex instructions. Consequently, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Sharangpani to 
include an MROM unit. 

16. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sharangpani, as 
applied above, and further in view of Abdallah et al, U.S. Patent No. 6,233,671 (herein referred 
to as Abdallah). 

17. Referring to claim 6, Sharangpani has taught a method as described in claim 1 . 
Sharangpani has not taught that the step of providing the series of results to the processor circuit 
board includes the steps of 
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a) packaging the series of results in a set of data blocks; and 

b) transferring the set of data blocks to the processor circuit board. 

However, Abdallah has taught such a concept. See Fig. 3 for instance and note that 
multiple operations are performed in parallel, and the results are packaged together and stored in 
a register on the processor board. And, from column 4, lines 5-6, note that it only takes a single 
write to write the packed results. This is clearly advantageous in that multiple writes would not 
be required, thereby making the processor more efficient. As a result, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify Sharangpani to 
package a series of results and transfer them to the processor board. 

18. Claims 8, 11-12, 14-15, 18-19, and 21-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's Admitted Prior Art (herein referred to as AAPA), in view of 
Lemmon, U.S. Patent No. 5,278,974 (herein referred to as Lemmon), and further in view of 
Sharangpani, as applied above. 

19. Referring to claim 8, AAPA has taught a data storage system comprising: 

a) a set of storage devices. See page 1, lines 6-10 of applicant's background. 

b) a memory circuit board that stores a cache to temporarily store copies of data elements stored 
in the set of storage devices. See page 1, lines 6-10 of applicant's background. 

c) a processor circuit board that operates as at least one of a front-end interface between an 
external device and the cache and a back-end interface between the cache and the set of storage 
devices (see page 1, hne 1 1, to page 2, line 4, of applicant's background). 
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d) Applicant has further taught the sending of instructions, one at a time, to the memory circuit 
board, where the operation specified by the instruction is performed. See page 2, lines 5-17, of 
applicant's background. Applicant has not explicitly taught packing multiple instructions 
together and transmitting them to the memory circuit board at a single time. More specifically, 
applicant has not taught that the memory circuit board is configured to: 

(i) receive, firom the processor circuit board, a communication that includes a script 
command and a payload, the payload including a series of individual instructions. 

(ii) parse the payload to identify the series of individual instructions in response to the 
script command. 

(iii) perform a series of operations in accordance with the identified series of individual 
instructions. 

However, Lemmon has taught (and supported a well known concept), that some amount of 
overhead is required for every data transfer that is required. A person of ordinary skill in the art 
would have recognized that by packaging multiple items (in this case instructions) into a single 
"packet" and then transmitting the packet, the overall number of data transfers will be reduced. 
For instance, if six instructions need to be transferred, and if one transfer may be performed 
every time unit, then six time units would be required to perform six individual transfers. On the 
other hand, if a packet is able to hold three instructions, then only two transfers will need to be 
made, resulting in four less time units required to perform the transfer. Clearly, the amount of 
transfer time is reduced, and as a result, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify AAPA to package multiple instructions and transfer 
them together. 
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Sharangpani has taught that an instruction packet includes a script command and a 
payload, the payload including a series of individual instructions. See Fig. 2 and column 4, lines 
54-57, and note the existence of a script command (field 220) and a payload (fields 210a-c), 
where the payload includes 3 instructions. Furthermore, in response to the script command, 
Sharangpani has taught parsing the payload to identify the series of individual instructions. See 
the abstract and Table 2 in column 6. Note that based on the template, the instructions and their 
types are determined and then they are routed to execution units. Finally, Sharangpani has 
taught performing a series of operations in accordance with the identified series of individual 
instructions. Clearly, each of the instrucfions in the payload will be executed by the appropriate 
execution units (those shown in Table 1 in column 5). A person of ordinary skill in the art would 
have recognized that if a packet of instructions is transmitted, then the packet must include 
instructions (payload), and the script (template in Sharangpani) is beneficial to have since it 
allows for rapid issuing of the associated instructions. Consequently, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to modify AAPA in view of 
Lemmon to include a packet which contains multiple instructions (payload) and a template 
(script command). 

20. Referring to claim 1 1, AAPA in view of Lemmon and further in view of Sharangpani has 
taught a system as described in claim 8. AAPA in view of Lemmon and further in view of 
Sharangpani has further taught that the memory circuit board is configured to receive the 
communication, parse the payload, and perform the series of operations as an atomic operation. 
If something is "atomic" then it must be fully completed and it must not be interrupted. Clearly, 
the communication, parsing, and execution of instructions must be fully completed or else the 
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overall program would not be executed correctly. In addition, Sharangpani shows no signs of 
interruption of communicating, parsing, and executing instructions. In fact, according to Fig.4A, 
instruction packets are executed in order. That is, a first packet is parsed and executed, a second 
packet is parsed and executed, etc. The first packet's execution is not interrupted by the second 
packet's execution. 

21. Referring to claim 12, AAPA in view of Lemmon and further in view of Sharangpani has 
taught a system as described in claim 8. Furthermore, the method of claim 5 is performed by the 
system of claim 12. Therefore, claim 12 is rejected for the same reasons set forth in claim 5. 

22. Referring to claim 14, AAPA in view of Lemmon and further in view of Sharangpani has 
taught a system as described in claim 8. Furthermore, the method of claim 7 is performed by the 
system of claim 14. Therefore, claim 14 is rejected for the same reasons set forth in claim 7. 

23. Referring to claim 15, AAPA has taught a memory circuit board for a data storage 
system, comprising: 

a) an input/output port to connect with a processor circuit board of the data storage system. 
Clearly, if a processor is connected to a memory, and data travels between the two, then an 
input/output port inherently exists because data is inputted firom memory and outputted to 
memory. 

b) a set of memory locations to hold a cache that temporarily stores copies of data elements 
stored in a set of storage devices of the data storage system. See page 1, lines 6-10 of applicant's 
background. 

c) Applicant has further taught the sending of instructions, one at a time, to the memory circuit 
board, where the operation specified by the instruction is performed. See page 2, lines 5-17, of 
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applicant's background. Applicant has not explicitly taught packing multiple instructions 
together and transmitting them to the memory circuit board at a single time. More specifically, 
applicant has not taught that the memory circuit board is configured to: 

(i) receive, from the processor circuit board through the input/output port, a 
communication that includes a script command and a payload, the payload including a 
series of individual instructions. 

(ii) parse the payload to identify the series of individual instructions in response to the 
script command. 

(iii) perform a series of operations in accordance with the identified series of individual 
instructions. 

However, Lemmon has taught (and supported a well known concept), that some amount of 
overhead is required for every data transfer that is required. A person of ordinary skill in the art 
would have recognized that by packaging multiple items (in this case instructions) into a single 
"packet" and then transmitting the packet, the overall number of data transfers will be reduced. 
For instance, if six instructions need to be transferred, and if one transfer may be performed 
every time unit, then six time units would be required to perform six individual transfers. On the 
other hand, if a packet is able to hold three instructions, then only two transfers will need to be 
made, resulting in four less time units required to perform the transfer. Clearly, the amount of 
transfer time is reduced, and as a resuh, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify AAPA to package multiple instructions and transfer 
them together. 
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Sharangpani has taught that an instruction packet includes a script command and a 
payload, the payload including a series of individual instructions. See Fig.2 and column 4, lines 
54-57, and note the existence of a script command (field 220) and a payload (fields 210a-c), 
where the payload includes 3 instructions. Furthermore, in response to the script command, 
Sharangpani has taught parsing the payload to identify the series of individual instructions. See 
the abstract and Table 2 in column 6. Note that based on the template, the instructions and their 
types are determined and then they are routed to execution units. Finally, Sharangpani has 
taught performing a series of operations in accordance with the identified series of individual 
instructions. Clearly, each of the instructions in the payload will be executed by the appropriate 
execution units (those shown in Table 1 in column 5). A person of ordinary skill in the art would 
have recognized that if a packet of instructions is transmitted, then the packet must include 
instructions (payload), and the script (template in Sharangpani) is beneficial to have since it 
allows for rapid issuing of the associated instructions. Consequently, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to modify AAPA in view of 
Lemmon to include a packet which contains multiple instructions (payload) and a template 
(script command). 

24. Referring to claim 18, AAPA in view of Lemmon and further in view of Sharangpani has 
taught a board as described in claim 15. Furthermore, claim 18 is rejected for the same reasons 
set forth in the rejection of claim 1 1 . 

25. Referring to claim 19, AAPA in view of Lemmon and fijrther in view of Sharangpani has 
taught a board as described in claim 15. Furthermore, claim 19 is rejected for the same reasons 
set forth in the rejection of claim 12. 
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26. Referring to claim 21, AAPA in view of Lemmon and fUrther in view of Sharangpani has 
taught a board as described in claim 15. Furthermore, claim 21 is rejected for the same reasons 
set forth in the rejection of claim 14. 

27. Referring to claim 22, AAPA has taught a processor circuit board for a data storage 
system, comprising: 

a) an input/output port to connect with a memory circuit board of the data storage system. 
Clearly, if a processor is connected to a memory, and data travels between the two, then an 
input/output port inherently exists because data is inputted from memory and outputted to 
memory. 

b) Applicant has further taught the sending of instructions, one at a time, to the memory circuit 
board, where the operation specified by the instruction is performed. See page 2, lines 5-17, of 
applicant's background. Applicant has not explicitly taught packing multiple instructions 
together and transmitting them to the memory circuit board at a single time. More specifically, 
applicant has not taught control circuitry coupled to the input/output port, wherein the control 
circuitry is configured to provide, to the memory circuit board through the input/output port, a 
communication that includes a script command and a payload, wherein the payload includes a 
series of individual instructions, and wherein the script command is configured to direct the 
memory circuit board to: 

(i) parse the payload to identify the series of individual instructions in response to the 
script command. 

(ii) perform a series of operations in accordance with the identified series of individual 
instructions. 
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However, Lemmon has taught (and supported a well known concept), that some amount of 
overhead is required for every data transfer that is required. A person of ordinary skill in the art 
would have recognized that by packaging multiple items (in this case instructions) into a single 
"packet" and then transmitting the packet, the overall number of data transfers will be reduced. 
For instance, if six instructions need to be transferred, and if one transfer may be performed 
every time unit, then six time units would be required to perform six individual transfers. On the 
other hand, if a packet is able to hold three instructions, then only two transfers will need to be 
made, resuhing in four less time units required to perform the transfer. Clearly, the amount of 
transfer time is reduced, and as a result, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify AAPA to package multiple instructions and transfer 
them together. 

Sharangpani has taught that an instruction packet includes a script command and a 
payload, the payload including a series of individual instructions. See Fig.2 and column 4, lines 
54-57, and note the existence of a script command (field 220) and a payload (fields 210a-c), 
where the payload includes 3 instructions. Furthermore, in response to the script command, 
Sharangpani has taught parsing the payload to identify the series of individual instructions. See 
the abstract and Table 2 in column 6. Note that based on the template, the instructions and their 
types are determined and then they are routed to execution units. Finally, Sharangpani has 
taught performing a series of operations in accordance with the identified series of individual 
instructions. Clearly, each of the instructions in the payload will be executed by the appropriate 
execution units (those shown in Table 1 in column 5). A person of ordinary skill in the art would 
have recognized that if a packet of instructions is transmitted, then the packet must include 
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instructions (payload), and the script (template in Sharangpani) is beneficial to have since it 
allows for rapid issuing of the associated instructions. Consequently, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to modify AAPA in view of 
Lemmon to include a packet which contains multiple instructions (payload) and a template 
(script command). 

28. Claims 9 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA in 
view of Lemmon in view of Sharangpani, as applied above, and fiirther in view of Hennessy, as 
applied above. 

29. Referring to claim 9, AAPA in view of Lemmon and further in view of Sharangpani has 
taught a system as described in claim 8. Furthermore, the method of claim 2 is performed by the 
system of claim 9. Therefore, claim 9 is rejected for the same reasons set forth in the rejection of 
claim 2. 

30. Referring to claim 16, AAPA in view of Lemmon and further in view of Sharangpani has 
taught a board as described in claim 15. Furthermore, claim 16 is rejected for the same reasons 
set forth in the rejection of claim 9. 

31. Claims 10 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA 
in view of Lemmon in view of Sharangpani, as applied above, and further in view of Narayan, as 
applied above. 

32. Referring to claim 10, AAPA in view of Lemmon and further in view of Sharangpani has 
taught a system as described in claim 8. Furthermore, the method of claim 3 is performed by the 
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system of claim 10. Therefore, claim 10 is rejected for the same reasons set forth in the rejection 
of claim 3. 

33. Referring to claim 17, AAPA in view of Lemmon and further in view of Sharangpani has 
taught a board as described in claim 15. Furthermore, claim 17 is rejected for the same reasons 
set forth in the rejection of claim 10. 

34. Claims 13 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA 
in view of Lemmon in view of Sharangpani, as applied above, and further in view of Abdallah, 
as appHed above. 

35. Referring to claim 13, AAPA in view of Lemmon and further in view of Sharangpani has 
taught a system as described in claim 12. Furthermore, the method of claim 6 is performed by 
the system of claim 13. Therefore, claim 13 is rejected for the same reasons set forth in claim 6. 
Furthermore, from the teachings of Lemmon, a person of ordinary skill in the art would have 
recognized that by packaging results and transferring the package at once would require less 
overhead than individual transfers for each result (note that Lemmon' s packets include 8 bytes, 
i.e., multiple data items - column 2, lines 64-67). Consequently, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to package results and then transfer. 

36. Referring to claim 20, AAPA in view of Lemmon and fixrther in view of Sharangpani has 
taught a board as described in claim 19. Furthermore, claim 20 is rejected for the same reasons 
set forth in the rejection of claim 13. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David J. Huisman whose telephone number is (703) 305-781 L 
The examiner can normally be reached on Monday-Friday (8:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (703) 305-9712. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.usptO-gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



DJH 

David J. Huisman 



August 11,2004 




